Human liver plasma membranes contain an enzyme activity that removes membrane anchor from alkaline phosphatase and converts it to a plasma-like form.
Treatment of liver plasma membranes with Triton X-100 allowed an endogenous alkaline phosphatase-converting activity to convert amphiphilic alkaline phosphatase (membrane anchor covalently attached) to hydrophilic dimers that resemble the enzyme found in normal plasma. The Triton-solubilized activity was unaffected by protease inhibitors. Amphiphilic alkaline phosphatase purified from human liver and placenta were both substrates. The Triton-solubilized enzyme would not hydrolyze L-3-phosphatidyl(2-3H)-inositol or p-nitrophenylphosphoryl choline, nor would it cleave endogenous alkaline phosphatase from intact plasma membranes. These observations and the analysis of the protein product of the hydrolysis of placental alkaline phosphatase, following treatment with the converting activity, indicated that the enzyme has the specificity of a glycosyl-phosphatidylinositol phospholipase D. Further characterization of the enzyme activity suggests additional similarities with the glycosyl-phosphatidylinositol phospholipase D found in mammalian plasma. Alkaline phosphatase-converting activity in plasma membranes represented the same percent of total protein as it did in whole liver, whereas serum contained 3- to 10-times this amount. Endogenous converting activity in plasma membranes was not solubilized by salt washes, sonication, or repeated freeze-thaw treatments. We believe it is unlikely that the alkaline phosphatase-converting activity in liver plasma membranes resulted from adsorption of the enzyme present in plasma.